Caveolae are flask-shaped pits of the cell surface, an abundant morphological feature of manymammalian cells. Caveolins, the major proteins of caveolae, play a crucial role in the formation of caveolae. Mutations in caveolins are associated with breast cancer and with a number of muscle diseases, including limb girdle muscular dystrophy. Weh av e studied howc av eolin-lipid interactions generate the unique architecture of the caveolar domain by studying caveola formation in caveolin-null fibroblasts by light and electron microscopy upon expression of mammalian caveolins (caveolin-1 and caveolin-3), specific mutants of these proteins, or nonmammalian caveolins (from C. elegans and the honeybee, Apis mellifera) (Kirkham et al.,2008). These studies are being combined with high-resolution analysis of caveolae by electron tomographyo fi solated plasma membrane sheets and fast frozen cells after freeze substitution (Richter et al.,2008). These studies have adefined the fine structure of caveolae and shown that caveolae are linked by actin filaments to form an interconnected network.
